A label-free fluorescence sensor for probing the interaction of oligonucleotides with target molecules.
This paper describes a universal, label-free fluorescence sensor that gauges the interaction of oligonucleotides with their targets. The sensor is based on supramolecular assemblies formed by oligonucleotides (polyanions) and small molecule cation surfactant in aqueous solution. The environmentally dependent dye pyrene, encapsulated in the apolar interiors of the assemblies via hydrophobic interactions works as the fluorescence probe. Target binding causes the conformational change of the oligonucleotides, which results in disorganization of supramolecular assemblies, release of pyrene into the aqueous solution and subsequent quenching of its fluorescence. The kinetic processes (including the formation of supramolecular assemblies and the release of pyrenes after adding the targets) were investigated. The fluorescence decreases of pyrenes are proportional to the concentrations of targets within the linear ranges. This label-free fluorescence system is simple, convenient, low cost, and can serve as an alternative tool for interaction studies of oligonucleotides with their targets, especially with small molecular targets.